The associations between alcohol consumption and sleep-disordered breathing in women are uncertain.
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Introduction
Sleep-disordered breathing (SDB) is associated with risk of hypertension 1 and 50 cardiovascular disease 2 as well as with all causes of mortality. 2, 3 Alcohol consumption is associated with elevated morning blood pressure levels 4 and risk of mortality from cardiovascular disease. 5 Previous clinical studies reported that alcohol consumption prior to bedtime was associated with an increase in the number and duration of hypopnea and apnea occurrences in snorers or 55 sleep-disordered breathing patients, [6] [7] [8] and required higher levels of continuous positive airway pressure (CPAP) to prevent apnea and hypopnea. 9 However, it is not yet clear to what extent alcohol consumption by women is associated with risk of SDB. Several previous epidemiological studies found that alcohol consumption was associated with snoring for men 10, 11 and for men and women 60 combined. 12 However, such an association with SDB was observed only in men, [13] [14] [15] but not in women 15 or in men and women combined. 16, 17 Further, a previous study of Japanese men showed that this association was more evident in men with low BMI than in those with high BMI. 14 To examine the associations between alcohol consumption and 65 sleep-disordered breathing specifically among Japanese women, we conducted a large community-based study. 70 Page. 4
Methods
Study population
The Circulatory Risk in Communities Study (CIRCS) is a dynamic community cohort study of Japanese covering five communities in Japan. 18 The Persons who replied "often" for snoring over the previous three months were labeled as suffering from habitual snoring. Persons who smoked one or more cigarettes per day were defined as current smokers and those who had not smoked for 3 months or more were defined as former smokers, while both never smokers and occasional smokers were regarded as non-smokers because the 100 latter are very rare in Japan. The usual weekly alcohol intake was assessed in units of "go", a Japanese unit of volume corresponding to 23 g ethanol, which
was then converted to grams of ethanol per day. 4, 14 One "go" is equivalent to 180 ml of sake and corresponds to one bottle (633 ml) of beer, two single shots (75 ml) of whiskey, or two glasses (180 ml) of wine. Subjects who drank >8g of 105 ethanol per week were considered to be current drinkers and those who had not drunk for 3 months or more were defined as former drinkers.
Assessment of sleep-disordered breathing
Arterial oxygen saturation during one night of sleep at home was measured 110 with a pulse-oximeter (PULSOX-3Si; Minolta Co., Osaka, Japan). The device stores values of peripheral blood oxygen saturation by performing a moving average for the last 5 seconds, updated every second. This sampling time was short enough to avoid the underestimation of oxygen desaturation. 20 The stored (never, ex-and current smoking), and communities (Yao, Ikawa, and Kyowa).
The associations of alcohol consumption with 3%ODI ≥5 and habitual snoring were examined and stratified by using the median BMI (<23.0 and ≥23.0 kg/m 2 ).
The significance for interactions by body mass index was tested by using the cross-product terms of ethanol intake and body mass index categories in 145 multivariable models.
All statistical analyses were performed with SAS version 9. never-drinking women ( Table 1 ).
The proportions of sleep-disordered breathing and habitual snoring were higher for women with ethanol intake of ≥23.0g/d compared with never drinkers (Table 2 ). The multivariable odds ratios of these outcomes were 1.8(1.0-3.4) and an increase in mean AHI, 6 increased frequency of arterial oxygen desaturation 7,8 210 and the need for higher continuous positive airway pressure to eliminate snoring 9 after the ingestion of alcohol prior to bedtime. The adverse effects of alcohol on SDB are narrowing of the pharyngeal airways and an increase in nasal resistance, 23 selective reduction in hypoglossal motor nerve activities, 24 and diminished arousal response. and SDB among 645 women. 15 In that study, however, they did not conduct a Japanese may have a higher risk of sleep-disordered breathing than whites when they drink habitually. Moreover, the positional sleep apnea occurs more commonly in the less obese subjects. 26 In addition, we previously reported a positive association between alcohol consumption and sleep-disordered breathing among Japanese men: the multivariable OR of 3%ODI ≥5 was 1.95(1.15-3.31) 230 for ethanol intake ≥1.0 g/d per kg for men aged 40-69 years.
14 A major strength of our study is the use of a large general population sample, which has the advantage of providing a more realistic estimation for the association between alcohol consumption and sleep-disordered breathing than can be attained with hospital or laboratory studies, because the subjects can 235 maintain regular daily habits such as sleeping or alcohol consumption. Also, SDB 14 and cardiovascular risk factors [27] [28] [29] were measured with standardized methods with proven satisfactory reliability and precision.
The limitation of our study is that since we used pulse oximetry to evaluate sleep-disordered breathing, we could not accurately ascertain the severity of SDB, 240 sleep architecture changes, relationships with REM sleep, sleep fragmentation and positional nature of hypoxia, while the sensitivity was 80% and specificity 95% for 3%ODI ≥5 to detect an AHI ≥5 by full PSG. 22 Second, pulse oximetry inherently underestimates respiratory disturbance events during sleep compared with measurements obtained with full PSG, particularly for non-obese subjects 245 Page. 12 such as those studied here (mean BMI=23.6 kg/m 2 ). In fact, one study found that, for the 3% ODI of ≥5 to screen for AHI ≥5/h by PSG, the sensitivity was 68% for subjects with BMI ≤27.0 kg/m 2 and 94% for those with BMI >27.0 kg/m 2 .
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Third, we conducted the multivariable analysis to examine relationships between alcohol consumption and sleep-disordered breathing, but we have no data on 250 potential confounding factors such as income, pulmonary disease, psychiatric disease, allergies, and use of benzodiazepines, narcotics, antidepressants and illicit drugs. Fourth, the number of drinkers was still small due to the low prevalence in drinkers among Japanese women. 5 A larger study is of value to confirm our findings.
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In conclusion, habitual alcohol consumption was found to be associated with higher prevalence of sleep-disordered breathing among Japanese women. Page. 20 Multivariable adjustment variables are similar as shown in Table 2 .
